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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical material having 
excellent heat conductivity with hardly cracking, not generating a 
color center without cloudiness by constituting a window material 
with a specific single crystal in the optical material containing the 
window material provided in an optical path of ultraviolet laser 
beams . 

SOLUTION: This optical material of high light transmittance 
without damaging high-power ultraviolet laser beams is obtained by 
constituting a window material 11 and a lens material 12 both 
provided in an optical path 10 of ultraviolet laser beams with a 
lithium tetraborate single crystal. A lithium tetraborate single 
crystal has a wide transparent region to wavelengths of the incident 
laser beam and high threshold value of light damage, and is easily 
formable of a high-quality large size crystal and has excellent 
processability , then is suitable for an optical material such as a 
window material, a lens material, an attenuator material, a beam 
splitter material, a laser cavity optics material and a beam shaping 
optics material for ultraviolet laser beams. 

COPYRIGHT: (C)1998,JPO 



http://127.0.0.1:4343/C:/APPS/EAST/cache/eas20040408142843441.tmp?text_font=Courier&... 4/8/04 



(19)H*aNMffi > (JP) 02) & 11 ^ It & f (A) 



<11)MW»4HMW 

^^3pio-101486 

(43)&WB ¥$10^(1998) 4/321 B 



(51) IntCL 0 

C 3 0 B 29/22 

G 0 2 B 1/02 

HOIS 3/02 



F I 

C3 0B 29/22 

G 0 2 B 1/02 

HOIS 3/02 



C 
Z 



1^ M#S<B&6 OL (4 5 1) 



(21)HJiB## 


1#S¥8-258198 


(71)fflSA 


000006264 










(22) tarns 


¥JES 8 ^(1996) 9^300 




JlCRfFf ftfflRfcW 1 Tl 5 # HI 






<72)SBW# 










Sf5»^m«8BTlTB297Sifi 














(72)»E# 


m « 








SfBfctttttltSOT 1 TB297#ifi 31 














<72)§B9££ 


ffifli iEfll 








«5!&^STPJfc®»riTB297S« H£ 








vf'J 7JWte$&tt8£W3Wrl*i 






(74)ft3SA 





(54) [aw©£«a mv—#ytmymt 



(57) [gift] 

[M&^m 9^v-f^tnm i o izmi^nim 




10 !f#;©3fc8& 

11 ss# 

12 l/>X4t 



04/08/2004, EAST Version: 1.4.1 



1 

imsm i ] m\s~wt<omm izmit>tim 

(11) tfQ(2 o m U f-?iJIUSA0»fe$:& i 1 £#$t 1 1 
[fl*JS2 3 !fftM&(10) (CRIt&flS U 

yxw(i2)**tr««>i/-i» f 3teffl3imtfc:«v^. ma 
flat ? imi>--rmyt&tt. 

[it $m ] ^u—wt^eHdo) tR^ti* t* 
t , itriBf-Axr y -y *«#Hft 5 » y f^Ama 

[H*« 5 ] f*<WC»(10) fcRH-fcfii V 

[»**6 3 jR^U— «f3t<O*»(10) KRtt&fl* t' 
-A v x >f by /*7f -f 7 ^tf**tr ¥ 3Cffl 
afcWKisv^T. Mfit'-Av-x-f \:yf*7?-4 

[OOOl] 

# (J2Tr\ f3ti:v^ ) tf*3KKlcRftfe*i.43S 

ff. VyXft^ 7 7f^-^ (attenuator) b'-A 
X7'J'y? (beamsplitters) $t» W-ifdf-V b'f- 4 
T-r-f ?X (laser cavity optics) S&l/b'— Ayi 
4 \?yy$7-T4 7X (beam-shaping optics) ft^cO 

mu-^%m%¥mzmtz>. ^.mtKimiim 
v^j*m& ( l i 2 B4 o 7 ) frhtczmv— m 

[00 0 2] 

if (excimer laser) x^fv- 
•ei/-lfli, l970^tvaw)BasovlWcJ:')ia[ 

1 9 7 e^fciiawBBB^-ctJHBtiRajL. mmm 

A r F (193nm) , KrF (248nm) . XeCl (308n 

■) zzwtsm^mftmmmizx K>m* 
"fcommtixiz. sf^tmojni (rru-^ay 



2 ) 10-101486 

2 

m%tfm>t>tix^h. 

[00033 £ Wt* Wl/- 9"Tf64't6*«-W— f 

MgF 2 , ^«^>J*»KJ:0fll«Sii4. 

[0004 3 

io {%mm&L£oiL-tmm u>u caFi^M 

^> < fflftS V WJUfh o . a C a F 2 g F 2 
[00053 

0 1 iZiik'tX 0 Hil-V— f*<03ia» 1 0 teRft 6ft. 
1.^1 1 t^WIWU— f3tffl3mffc*iV^, J8tf 

4. IH*JB2fc»4*«i. Bluest J: dKs 
—t'3t03tS§ 1 0 KRJtfeii* U 1 2 fc-atrJIfl. 

[00063 iiw&B3 au^p— wm, 
mzmihtiiTvT^-fm&tsmftu-vjtmit 

«JfUr-1f *CMC»t:Rft 4>n & b-AXr U -y 5: 
^tf^h^-^3rJfi*^WtCfcV^T, b'-A^T-y-y^ 

1. 

[00073 tt$&5 mi%pm. mtYv-^ytvm 

40 mzmf^til V— f * * br -f *rf ^ ^ ^^tr^-O 
r X«*«HH 0 It y A#ISA3&»-fe* « C i: 1 1* 

KRit£>fti>b"-A^x-f ey^rr-f tzm-tts 
myu-vi/fflxmitzto^x , b-A^x -f ty/* 
r-f ^ rzmtwi 0 m y f">^#«ft*»fe it* 

c 0 0 0 8 3 ma 0 m y ^j>msm. v— fiswt 

50 < , &wcD*mm£ , B cDftm i ®%x\ tnxmzmi&tc 



04/08/2004, EAST version: 1.4.1 



3 

Xtttt*fc:ttffi$*i4 . T >y r ^-^iJBSM&WM- * 

xry -y ?iiu-~?t'-j>£ftm-fhfcMzztL?ti®. 

-Ai/^JVyfj-TT-J 9X\tV— f h'-AlSS-DIS 
[0009] 

mmXffltt* . *#5!<0HIS 3»y **.WWSft 

14. II 2 fcjR-f J: a fcf- a 9 ?)VX*-m ( c zm ) fc 

H12 0J4, HJJ^BUf-^AIHSAjWttjlftffiTV^ 

a*soHr2i**r*4. HadRUf-^^ttiwkfto 

■C**. aA4-30r2 1<O«HKJ4BBRtt2 2. 2 3£ 
tf-LT!>o{J2 1 rtW0K3»y*-«>A£l&Ifc£lillS;& 
#4fcfc«3ffiHM&t-*co J: 3 &Mftg«2 4#Kft 
£>ft&„ 6-3ff2 1 1*1<«?£2 1 aWSS(4^m^2 9 

2 6tf-mizm.vt>iixt> o . mm£&tfmmi>ti&3\ 

±(f*27*«M25, 2 6£JGil/aV&. 
[00 10] £*>Wj£SBl2O£ffiVYt0(a3K!;?->> 
A£ttft*»6iia 1 -f Vf-~4 4 >*8**>0«3»y 

7°'J -y -V t'f ^ Jj-Tx 4 fXttAXfV- 

[ooii] i<ow(jaat2otfflv^eg«a»yf-'> 

;UJtcoEH{ J m*J ^A%m&* r>® 2 1 rt 
*U JnasiB2 4TH»Lfcft. Bf£<ogi_Bf&{t, 
mtf<i i o>x'mi3.mo^Amm^ a 2 8m\± 

W 4 . d t & St^M i: HtlSuLh. 1 0 m m<0lS<7)iSJ£ 
3 0-2 0 CC/cm. L< (45 0-1 5 0 
'C/craCl. *ftJ;9±»tf>iiK4aE£5~5 0T;/ 
cm, $?£l<(41 O^O'C/cm^-tS. 0(3 518 
Uf->A*Bfl2 8*>MH»£3LBf iHWELbtfiUE 
£0. l~-2mm/SNSL #*L<(40. 3-1 mm/ 
BttHtC"*-*. 

[0012] ®M$mtmmm± 1 o m momoaftij 

1E* { 3 0'C/c mifejrc* & t . Wl£§ #1* 0(i 3&>J 
f->A|US*36 t tHSJMfcL«<*&. £*>ittBMlK#2 
OOt/cmJiiSt, jRa^tioTWSSilSH 
« 3 » U AJMSfl+fcteffiaafe < * 6 . * Jt » 



3) WBITl 0-1 0 1486 

4 

w^sb^hm^c i.h9j**9 mm izt arc 

* I. . JEfcgiitfjfflttfO . 1 mm/»*IH*» , Ctt4* 
ttte*0, 2mm/WnB*lBi*i:, JMSA+t=iBIS* 

ft (subgrain) ^t^S^^P^glJ^^va^s^ 

[00 1 3] 
10 4. 

<iatw i >n 2 LfcWriaai&fflv vc hij 5 « y 

*?AJ|i|Sfi2 8*TMiU:. BrJgO*;Wfc<0«K9 

o»2 1 (Cft«L£flL «I<04-PBr2 1 frffiUMt- 
^2 4-CJ«RLr«H«*Slllj»Lfc. ^^J4<1 1 

o><oisA*ffi»t>«)tfflv^. mmMtmm±i 

Omm^coaK^Jia (R^I^Jie) ^lOOVcmC 
**lJ: 0±»<O»fflflEi 3 0'C/c mlc Lfc. 5S 
(C#*S^«OiIJHg|5W«B#{C«4 0.5m m/B#P B 1^EST' 

20 mik&\±sm&2 4 ymmzmv+vAmik 
T««i.fcts«. ^PiST&o. aiff^aw 1 1 o-v 

X7U -y ^tf, fdr-vhr-f ^T-r 9XMMf^ 

cOffT, 3 0mmX3 OmmX 1 mm<7)iE^r^lgWl 
iaWt@2 0mm<7)eiVyXMl 2t*ISfi2 8J:0 
30 ftHL-fc. 

[0014] <lfc«W 1 >Tpffitt*ttU-1ft6»OC a 

*Jtl«Wll:Lfc. 
Lti. 

<itm\ 3 > tpjR^n^— *T3fcffl<^jfi'> y 

40 [0015] <Jt«IPfi> 

(a) imm 

mmm 1 aif it«« 1 - 3 <o«ttt=ov . asHs^M 

C xdfi/VU-ifOArF (193nm) SlXK r F (248 

m) <ott*fctjvvz:, eau'JKy^AJinsjfcj^fe** 
nifew i 7 >y(bnrtiA<ojtKM i . 2 i 

[ooi 6] (b) TtamL^v^ffl 

50 HMfRHStXJtWJ3 0^Wtov^T. I'—fftfrKo 



04/08/2004, EAST Version: 1.4.1 



(4) 

5 

xm*m#&.i*mMi*M*m&i,t:. hp 

*>, Nd: (1064nm) izX 0 1 O-rVfcHU 

U-"f**!B»LT3iat»U*V^a«Lfc. -eras 

fc j±5s^=5r^h^— mwmmzft lx . setm i com 
c o o 1 7 ] (c) tvinzmku io 

— fey^«4«tta«rW^fc. BP*>. 4 0 0Hz. 10 
OmJiOKrF (248nm) OX^^W-ffc^ST* 

Lfcmtw i sx/tam isco& uyxwzmt t 
t: . * o&n. i BJfPa^ra^T'itw] i miasm 2 co 

it ix i>nmm 1 ^hjj d k u ^^m^m\tm\ 



0-1 0 1486 

6 

[00 18] 

[03] wi i mttm\ i ~ 3 o®h wj^fiwa 

®x'<m&mz*i-m. 

£^-f0. 

io m^-i'ytcom 

1 1 £tt 

l 2 uvxw 



[an 



[02] 




10 ^jftajtR 

12 u>x# 



28- 



—27 




20 QI3-}S(!;f-'>/.#ttft 
©WfEMB 

zi &&«oir 

21a HI* 7 M 'J* 'JAB* 

22, 28 mm 

24 ttft&K 

26 «rti& 



04/08/2004, EAST Version: 1.4.1 



(5) 



titof- 10-101486 



[033 



[04] 



100 

Sao 

^ 60 
20 



120 



T™T"-'|'"M"" 












i ft3»«2| 


















"I—I 






; / 


/ 

A- 


§ 

[ / 
















ifcttm 

(CaF*) 


/ / 

-U- 




















m 


un 















w— 

i 











140 



160 



180 



200 220 
ifc Cnm) 



240 



260 



1 100 

\ 

1 

3B 













(8313-5 Bty*-*A#*Sift) : 




it^^J 3 








i 



ai 



1 10 

/« * x * m * n (ns> 



100 



04/08/2004, EAST Version: 1.4.1 



